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Abstract: Delay in the delivery of manufacturing projects is a 
major problem in manufacturing industries. This research 
investigates the factors that influence the lead time of new 
projects in manufacturing organisations. Employing a 
questionnaire survey and interview methodologies, this study 
collected data from five leading manufacturing organisations as 
well as their suppliers and contractors in Saudi Arabia to 
examine what, how and why the new project implementation 
delay occurs. Results show that the main factors contributing to 
manufacturing delays are related to people and material. On the 
other hand, social, political and cultural factors were the least 
significant factors as per the outcome of this study. Views of 
manufacturers, suppliers and contractors regarding causes of 




Due to the rapid growth of technological innovation, the 
product life cycle of new products is much shorter than 
earlier. Reducing the delivery time in these markets 
reduces costs and creates value. In today’s highly 
competitive market where technological innovation and 
its growth are very significant, time to market or on-time 
delivery is a very important aspect, among many other 
things, for the success of a product. Introducing a new 
product faster typically increase project velocity, 
profitability, customer satisfaction, and overall sales 
volume [1]. Successful projects are necessary to complete 
on time, to budget, and with appropriate technical 
performance/quality. In the recent times, projects have 
tended to become more time-constrained, and the ability 
to deliver a project quickly is becoming an increasingly 
important element in winning a bid. This is especially 
important for manufacturing organizations where in most 
cases other parties (suppliers, contractors) are also 
involved. Delaying the introduction of new products into 
the market can lead to negative consequences such as 
lower market share, lower margins, capital loss, and 
maybe most critical the loss of customers' goodwill [2-3].  
 
 Delays in completing new manufacturing projects 
have become a major topic of research and a considerable 
number of empirical and conceptual studies have been 
conducted in this area. Despite this effort, research in this 
particular area to date is somewhat disconnected and 
directionless as manufacturing practices vary across the 
type, size as well as country [3]. Many studies in this 
particular issue overlook the context within which 
research on this issue is conducted. Therefore, more 
specific context-based research is required that 
acknowledges the unique facets of organizational cultures 
which include social, political, economic, technologic, 
personnel, and personal considerations. For this reason, 
we assert that studies should provide context-specific 
analysis and diagnoses in their respective contexts, as 
each will yield distinct and unique context-specific 
findings. 
 
The current literature is predominantly 
positioned in developed countries such as USA, UK, and 
EUROPE. To address such an oversight, this study 
examines the causes behind the delays in new 
manufacturing projects in Saudi Arabian manufacturing 
organizations and provides insights into their delay factors 
experienced. To date no research has investigated the 
causes behind delays in new product introduction in 
manufacturing organisations in Saudi Arabia, a 
developing country, which exhibits different cultures 
including social, political, economic, technologic, 
personnel, and personal. By addressing this void, this 
study significantly contributes to the relevant literature. 
The research paper provides an overall understanding of 
the current practices in manufacturing projects, uncover 
the major obstacles faced by the manufacturers in 
completing projects on time and provide a number of 
recommendations to overcome these obstacles. 
 
II. Review of Literature  
 
Delay in the delivery of new manufacturing projects is a 
major problem in manufacturing industries. Time is one 
of the most critical issues to consider when determining 
the success of a project. Failure to deliver the project 
within the planned time usually leads to increased 
overhead and administrative costs for the project. In 
addition, time-related issues are the most critical factors in 
project management of manufacturing projects, as most 
project failures usually start by falling behind schedule, 
which causes a need for resources to recover lost time, 
which in turn means an extra unbudgeted cost and then 
failure [4] Late completion of a project results in an 
increase of time-related costs, third party claims and 
abandonment or termination of contract.  
 
The desire to finish a project on time, under the 
planned budget, with the highest quality and in a safe 
manner are common goals for all contract parties, 
including the owner, contractor and consultant, as delays 
cause losses for everyone. In this regard, emphasis is 
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placed on timely delivery of a product within the allocated 
budget [5]. Considering the uncertainties and numerous 
challenges that face the manufacturing industry, it is 
difficult for firms to deliver their projects to their clients 
within the agreed timeframe. Delays originate from 
people, equipment used in the manufacturing process, 
choice and specification of the materials, and the policies 
and procedures required for the approval of the project 
[6]. 
 
Common causes of delay in manufacturing projects 
 
To control and minimise manufacturing project delays, 
the causes of delays need to be identified first. A number 
of researchers in different industries have found that 
common delay causes could be determined across all 
functions in a project. A large number of studies have 
been conducted on delay factors predominantly in 
construction sector and is reflected in context specific 
findings [7-8]. However, only a few studies have been 
conducted to discover the causes of delay in 
manufacturing projects. Some researchers have 
categorised delay causes into different groups that relate 
to its’ functions, and others have listed all delay factors as 
common factors for all functions in a project. This 
literature review will categorise causes into three main 
groups for an easier and clearer analysis and discussion. 
 
Employees and the project team play an important role in 
the successful delivery of manufacturing projects. When 
production workers have little or no skills and knowledge 
in the technicalities of the project, there is a higher chance 
for delays, as they will take a longer time to deliver their 
tasks [9]. Workers’ skills are vital for the realisation of the 
project goals and delivery of the project within the right 
time and quality [9-11]. In addition, having an 
inexperienced project team makes them inadequate in 
responding to some of the critical issues in project 
dynamics, which slows down the pace of project 
execution [9-10]. For instance, more time will be wasted 
on consultation or delayed decision-making, which 
negatively impacts the project time, especially where the 
project is urgent [12].  
 
The choice of materials and components used for 
a product is also critical for the delivery of the project. 
This is especially common in the procurement and 
delivery of the required materials for production. Late 
delivery of materials will affect the project delivery 
schedule and lead to delayed execution of related tasks 
[13]. In addition, changes in the material specification in 
the course of the manufacturing process would require 
that unplanned for re-adjustments are made to 
accommodate these changes, which will require more 
time [12]. 
 
Furthermore, the equipment used in the 
manufacturing process determines the overall success in 
the delivery of the project. For instance, most delays 
emanate from the use of faulty or traditional systems of 
manufacturing. In this case, the speed of manufacturing is 
usually lower. In addition, system breakdowns also lead 
to delays because they affect the project schedule. 
Generally, there is a need for applying modern technology 
to ensure success in the timely completion of the project 
[12].  
 
Ways to Reduce Delays in Manufacturing Projects  
 
As projects increase in complexity and size, there is an 
increasing trend of delays, which result from within and 
outside the organisations. Advancements in modern 
technology have made it easier to manage projects and 
achieve better project outcomes. Manufacturing projects 
are increasingly encountering problems with meeting 
project delivery schedules, which usually leads to an 
escalation of costs. 
 
Suri [16] provides a thorough discussion on how 
production lead times can be reduced. He emphasised on 
the quick response management model, which 
recommends the adoption of a reward system for 
outstanding employees as a way of motivating them and 
enhancing their productivity. He states that realisation of 
the full potential of the employees will increase the 
production rate and prevent delays in the delivery of 
products. In addition, he suggests additional regular 
training to the engineers and other employees in order to 
improve their skills in regard to the modern technology 
and familiarise them with the manufacturing project. 
Williams et al. [14] provide an analysis into the causes of 
delays and possible recommendations for a case study of 
car-manufacturing project. They state that re-evaluation of 
the procurement and authorisation system for a project 
helps a great deal to eliminate all unnecessary procedures 
that would otherwise lead to delays. The size of projects 
has increased, whereas time for delivery is constrained. 
Therefore, lengthy procurement procedures would further 
delay the actual production process. 
 
The increasing complexity in project and market 
dynamics has introduced numerous risks when executing 
manufacturing projects. Therefore, there is a need to 
identify and clarify the scope and definition of the project 
at every stage of production and come up with a 
comprehensive risk management plan. This will ensure 
successful delivery of projects at affordable costs [14]. 
Research also reveals that centralisation of ideas in terms 
of critical decision-making and approvals is a major cause 
for delays in manufacturing projects. In this case, it is 
important that the manufacturing project is divided into 
cells or departments, where each cell/department is 
granted the permission to choose its own strategies and 
make critical decisions in regard to the manufacturing 
project. This will help a great deal in ensuring the project 
is executed faster and in an efficient manner.  
In addition, it is necessary that communication 
among the various departments involved in the project is 
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effective to ensure they have a common goal and are 
working towards realising the intended project outcome. 
Effective communication will ensure that problems are 
detected and communicated in time for quicker responses 
to be taken [14]. In his analysis on the remedies to delays 
in manufacturing projects, Gunasekaran [15] proposes the 
adoption of concurrent engineering through the use of the 
critical path method (CPM) to ensure that independent 
activities are concurrently executed in order to save on 
time. With the CPM in place, it will be possible to assign 
each employee a role to play at each stage of the 
manufacturing process. In addition, he suggests the 
incorporation of ecommerce in the procurement process, 
which will help a great deal in saving on time and 
preventing delays in the delivery of the project. Effective 
communication and stakeholder involvement hasten the 
process of decision-making and facilitate understanding 
of the project by everyone involved. The factors also help 
manage risks, especially where the project faces the risk 
of constrained time  
 
III. Research Methodology 
 
In this study, interviews and a questionnaire were used to 
collect data about the delay factors and ways to reduce 
delays in manufacturing projects in Saudi Arabia. The 
questions asked were kept simple and the participants 
were offered access to the survey results, if they so 
wished. In order to cover as many areas as possible, this 
sample includes different types of organisations. As Saudi 
Arabia is one of the biggest countries in petroleum 
manufacturing projects, this industry is considered along 
with other types, such as food and drinks, home and 
personal care, and electrical industries. 
 
A total of five different organisations were chosen based 
on the above criteria. The Microsoft Excel program was 
used for the statistical analysis performed on the 
quantitative data to provide descriptive analysis. The data 
collected was subjected to further analysis by giving 
weights to each level of the factor’s contribution. The 
weights were numbered 1, 2, 3, 4 and 5, representing the 
responses very low, low, medium, high and very high, 
respectively.  
 
Moreover, the formula shown below was used for 
calculating the combined weighted values for each factor 
in both questions. This formula was used to rank all 
factors based on their relative significance based on the 
number of respondents indicating the frequency or the 
contribution of each factor. This type of analysis has 
made it easier for the researcher to discuss the results and 
the findings concluded from the analysis. 
 
Formula 1: Weighted Value 
Combined Weighted Value = (1 x very low) + (2 x low) 
+ (3 x medium) + (4 x high) + (5 x very high) 
IV. RESULTS AND DISCUSSION 
 
The questionnaire was sent to 137 engineers working in 
the sample organisations selected earlier as well as to 
some of their contractors and suppliers. By the deadline 
provided, 71 responses were received from participants, 
resulting in a response rate of 52%.  
 
Demographic characteristics of the respondents 
 
In our survey 47% of the respondents are from the 
manufacturers, 20% are suppliers, and the rest (33%) are 
contractors. Within the respondents, 46% of the 
participants were junior level, 33% were in senior 
management, and 21% were executives.  
 
Analysis of the results of the number of projects that the 
participants have been exposed to shows that over half 
(59%) of respondents have been exposed to 1 to 8 projects 
in their careers and about 31% have experience with more 
than 9 projects. 
 
Considering the above statistics, the study can conclude 
that this survey has included a reasonable combination of 
junior and senior level staff and executives with majority 
are junior level engineers as this group represents the 
major percentage of the Saudi population.     
 
Reason for manufacturing delays 
 
This section analyses participant responses regarding 
reason for manufacturing project delays. The importance 
of this section is that it identifies the factors that cause 
manufacturing project delays. From extensive literature 
survey and personal industry experience 52 possible 
causes of delay were identified and listed in the 
questionnaire. Respondents were requested to estimate the 
level of contribution each of these causes may have on 
manufacturing delay on a Likert scale ranging from 1(for 
very low contribution) to 5 (for very high contribution) (2 
= Low contribution, 3 = Medium contribution, 4 = High 
contribution). Based on the participants’ responses, the 
overall contribution/weighted value was calculated using 
equation (1).  
 
Table 1 present top ten factors that were classified as 
having the highest contribution to the delays in the Saudi 
manufacturing field. From the table, in can be seen that 
the highest rated factors are all related to people and 
material issues. In other words, the participants believe 
that most of the problems that cause delays arise from two 
areas: people and materials. Inefficient planning, lack of 
personal skills, procurement delays, ways of 
communication between departments, and material 
delivery issues are the most common factors that 
influence the project’s time schedule.  
 
Findings of this study are also supported by literature. 
Brown et al. [12] illustrated that time wasted on 
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consultation and/or decision-making will negatively 
impact the project timetable and that late delivery of 
materials will affect the project delivery schedule and lead 
to delayed execution of related tasks. Frickie and Shenbar 
[11] have found that the project team plays a significant 
part in the successful delivery of manufacturing projects. 
Where workers have little or no adequate skills and 
knowledge in the technicalities of the project, there is a 
higher chance for delays, as it will take a longer time to 
deliver their tasks.  
 
On the other hand, Table 2 presents the factors that 
contribute the least to manufacturing projects delays as 
per the survey participants. These factors are primarily 
social, cultural and political issues.  
 
In order to compare the opinion of different stakeholders 
regarding manufacturing delays, manufacturer, contractor 
and suppliers’ responses were separately analysed and 
presented below.   
 
Table 1: Ten most contributing causes of delay   
Delay Factors 
 
Number of respondents WV RK 
A B C D E 
Inefficient planning for 
manpower, equipment 
and materials involved in 
the projects 
0 5 17 32 17 274 1 
Project managers’ lack of 
skill in project and people 
management 
2 6 13 30 20 273 2 
Material and equipment 
procurement delays 2 8 16 26 19 265 3 
Slow decision-making 
from top management on 
project issues 
1 10 16 25 19 264 4 
Lack of communication 
and coordination between 
departments 
1 8 17 30 15 263 5 
Lack of control on 
suppliers and contractors 2 4 24 28 13 259 6 
Delays in material 
delivery 1 7 20 34 9 256 7 
Shortage of manpower 3 5 20 35 8 253 8 
Responsibilities are not 
clearly assigned to each 
party in the project 
1 14 14 30 12 251 9 
Delays in contractors’ 
work 2 9 22 26 12 250 10 
A=very low   B=low   C=medium   D=high   E=very high  




As the participants from manufacturers represent 47% of 
the received feedback, it is important to highlight the 
highest contributing factors from their point of view. 
Table 3 shows the ten factors that contribute the most to 
manufacturing projects delays. It can be seen that all but 
two delay factors are same to factors identified for overall 
sample (Table 1). Only two factors were different, which 
are shortage of manpower and delays in contractor work. 
The newly added factors are unrealistic time schedule and 
shortage of skilled labourers. Again, the ten top factors 
arise from the same two areas: people and materials.  
 
Table 2: Least Contributing Delay Factors 
Delay Factors 
 
Number of respondents WV RK 
A B C D E 
Inefficient use of 
equipment 4 15 26 22 4 220 42 
Change in government 
regulations and laws 8 18 15 21 9 218 43 
Delays in quality 
inspection of materials 4 17 27 18 5 216 44 
Waiting for sample 
materials to be approved 4 15 34 13 5 213 45 
Extreme weather 
conditions 12 13 20 17 9 211 46 
Material price escalation 3 20 28 16 4 211 47 
In house material 
handling issues 2 24 24 20 1 207 48 
Increases in the quantities 
of materials needed 4 17 33 16 1 206 49 
Warehouse management 
issues 4 21 26 18 2 206 50 
Local political conditions 14 13 20 17 7 203 51 
A=very low   B=low   C=medium   D=high   E=very high  




Contractors’ views are not less important than 
manufacturers’ views. Accordingly, highlighting the 
contractors’ beliefs will help to identify the obstacles they 
face in order to find proper solutions for them. 
Contractors represent 33% of the total participants and by 
analysing the contractors’ opinion, differences in 
priorities can be found. As per the contractors’ opinions, 
slow decision-making became the number one factor that 
impacted projects’ time schedules, although both the 
whole sample and the manufacturer segment reported 
inefficient planning to be the most significant factor. 
Moreover, poor contracting management is a newcomer 
in the highest contributing factors in manufacturing 
delays, which reflects the obstacles faced by the 
contractors in dealing with manufacturers. 
 
 Suppliers’ View 
 
Suppliers represent 20% of the total respondents for this 
survey. The analysis reveals that the priorities of the 
factors that most affect the manufacturing time schedule 
share almost the same weighted value. This finding means 
that suppliers feel that these ten factors have the same 
level of impact on the manufacturing projects in Saudi 
Arabia. In addition, the suppliers felt that the factors 
impacting manufacturing projects were primarily people-
related. Nine out of the ten factors are relates to people 
issues, while the remaining factor relates to a new area, 









Number of respondents WV RK 
A B C D E 
Inefficient planning for 
manpower, equipment 
and materials involved in 
the projects 
0 3 5 17 9 134 1 
Project managers’ lack of 
effectiveness in project 
and people management 
1 3 6 14 10 131 2 
Material and equipment 
procurement delays 1 4 7 12 10 128 3 
Lack of communication 
and coordination between 
departments 
0 3 9 17 5 126 4 
Slow decision-making 
from top management on 
project issues 
1 4 10 10 9 124 5 
Lack of control over 
suppliers and contractors 1 2 11 14 6 124 6 
Delays in material 
delivery 1 4 8 15 6 123 7 
Unrealistic time schedule 0 5 13 11 5 118 8 
Shortage of skilled 
labourers 2 3 11 14 4 117 9 
Responsibilities are not 
clearly assigned to each 
party in the projects 
1 8 4 17 4 117 10 
A=very low   B=low   C=medium   D=high   E=very high  
WV=weighted average RK=rank 
 
Analysis of the above results reveals different opinion for 
manufacturers, contractors and suppliers to manage their 
projects properly using available resources and 
technologies. From the analysis carried out in the previous 
sections, it can be concluded that: 
 
• The most significant factors affecting manufacturing 
projects are factors that relate to either people or 
material issues.  
• Major people-related factors are the shortage of 
manpower, lack of experience from project managers, 
slow decision-making, poor planning and 
unavailability of skilled labourers.  
• It is understandable that shortage of manpower and 
unavailability of skilled labourers are in the top 
contributing factors, as Saudi Arabia has significant 
shortages in local skilled people. At the same time, 
getting visas for overseas labourers is usually a 
complicated process.  
• Social, cultural and political issues as well as weather 
conditions are classified are found to be the lowest 
contributing factors to the delays of manufacturing 
projects in Saudi Arabia.  
 
Ways to overcome manufacturing delays 
 
The questionnaire proposed several ways to reduce delays 
(success factors) and sought opinion from the 
respondents. A total of 67 respondents completed this 
section, which represents about 95% of the total sample 
size. The significance of this question is that it gives 
suggestions on the success factors that directly contribute 
to reducing delays in the Saudi manufacturing projects’ 
time schedule. For better understanding, 15 factors used 
in the survey are ranked based on the participants’ 
response by using formula (1). Major factors contributing 
to reduce manufacturing delays are presented in Table 4.  
 
Synthesising the results reported in Table 4, it can be 
concluded that major factors focus on improving the 
project management areas within the manufacturing 
projects as well as the project managers’ management 
skills. Considering the highest rated delay factors in the 
previous section, it is obvious that the participants have 
chosen the success factors that are directly intended to 
resolve the impact of the highest rated delay factors. This 
selection behaviour proves that the respondents very 
carefully and sincerely completed the questionnaire.   
 
These findings are supported by the study of Williams 
[14] that emphasised the need for identifying the scope 
and definition of the project during the early stages and 
developing a comprehensive risk management plan. As 
per William, this will ensure successful delivery of 
projects at affordable costs, while proper communication 
will ensure that problems are noticed and communicated 
in time for faster reactions. Both of these tactics will 
result in better management for manufacturing projects in 
the Kingdom. 
 
Participants from the manufacturing organisations 
represent almost 50% of the received feedback for section 
three. Results show that manufacturers have chosen the 
same five highest rated factors as the total sample.  
  
In contrast, the contractors (33% of the total respondents) 
selected five success factors that differ from those agreed 
upon by the total sample. Results show that contractors 
suggested applying techniques and technology such as 
CPM and MRP for more control over projects’ time 
schedules and materials. Moreover, improving the ways 
of communication between departments and providing 
professional training for managers to develop their 
management skills have less priority in the contractors’ 
point of view. 
 
Lastly, the suppliers chose a new set of success factors 
that would contribute to reducing delays in manufacturing 
projects. The participants from suppliers selected ensuring 
stakeholders’ involvement, re-evaluating the procurement 
process, and developing a reward system as the main 
factors to resolve procurement delays, manage 
stakeholders’ influences, and motivate employees. 
Focusing on the procurement system could mean that 
suppliers are facing obstacles dealing with their 
manufacturers’ clients, such as delays in ordering 
materials, which cause an overall delay in receiving 




Table 4: Ways of reducing project delays  
Delay Factors 
 
Number of respondents WV RK 
A B C D E 
Identifying clear project 
scope and work definition 0 5 11 27 24 271 1 
Clearly assign the 
responsibilities of each 
party in every stage of the 
projects 
1 4 18 19 25 264 2 
Improve the ways of 
communication between 
different departments in 
the factory 
1 3 17 29 17 259 3 
Develop detailed risk 
management plan 2 3 13 34 15 258 4 
Professional training 
program to improve 
personal skills for 
engineers 
1 7 15 24 20 256 5 
Applying MRP (Materials 
Requirement Planning) 
system 
1 2 22 27 15 254 6 
Applying CPM (critical 
path method) 1 8 18 22 18 249 7 
Set out effective training 





0 5 25 27 10 243 9 
Develop reward system 
for outstanding employees 3 3 26 22 13 240 10 
A=very low   B=low   C=medium   D=high   E=very high  





This study investigated the links between new product 
delays and manufacturing practices. Views of 
manufacturers, suppliers and contractors have been 
analysed separately and interesting differenced were 
found. The information was collected from interviews and 
a survey distributed to engineers working on the relevant 
areas in five selected organisations: Unilever, Mars, 
Goody, Carrier and Petro Rabigh, as well as a number of 
their suppliers and contractors. The results of the analysis 
revealed that most of the factors that contributed most 
significantly to delays were derived from two main areas: 
manpower and materials. Similarly, the highest rated 
success factors were those related to project management 
development and personal management skills 
improvement.  
Finally, this study achieved its objectives by highlighting 
the major manufacturing projects in the Kingdom of 
Saudi Arabia, investigating the main reasons behind 
delays in manufacturing projects in the country, and 
proposing alternative solutions to avoid or reduce the 
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